Antarctic cryptoendolithic communities are microbial ecosystems dwelling inside rocks of ice-22
free areas in Continental Antarctica. In Antarctica, these ecosystems were first described from 23 the McMurdo Dry Valleys, accounted as the best analogous of the Martian environment on 24
Earth and thought to be devoid of life until the discovery of these cryptic life-forms. Our results 25 present the first shotgun metagenomes of Antarctic cryptoendolithic lichen-dominated 26 communities from 18 differently sun-exposed rock samples collected during the XXXI Italian 27
Antarctic Expedition (2015-16), along an altitudinal transect from 834 up to 3100 m a.s.l. Here, 28
we provide the raw data obtained with Illumina Novaseq sequencer, followed by initial 29 functional and taxonomic analysis. 30 Our results extend understanding of the microbial diversity and biological processes in the 31
Antarctic desert and represent an invaluable resource for the scientific community as a base-32 line for further studies of this kind to examine the mechanisms and pathways necessary for 33 life to adapt and evolve in the extremes. 34 35 36 37 Background & Summary 38 Antarctic cryptoendolithic communities are microbial ecosystems dwelling inside airspaces of 39 rocks in the super-extreme conditions of the ice-free areas of Continental Antarctica. In 40 Antarctica, they were first described from the McMurdo Dry Valleys, which are considered one 41 of best analogue of the Martian environment on Earth and thought to be devoid of life until 42 the discovery of these cryptic life-forms 1 . The cryptoendolithic ecosystems are highly  43 specialized, adapted to exploit a narrow ecological niche, and represent excellent models to 44 investigate how life can persist at the extreme of aridity, solar radiation and temperature 2 . 45
Studies of these communities can inform the range of parameters where life can still exist, the 46 speculation on the possibility of life beyond Earth, and the astrobiological theory of 47 Lithopanspermia (i.e. transfer of life between planets within meteorites). Despite the rising 48 interest on this topic, only recently molecular and genomic based studies shed light on the 49 structure and diversity of some biological functional groups 3-8 , while our understanding on the 50 response of these microbial communities to environmental stresses is still scant. We applied 51
shotgun metagenomic sequencing, for the first time, to Antarctic cryptoendolithic 52 communities, as a part of the "Metagenomic reconstruction of endolithic communities from 53
Victoria Land, Antarctica" project (PI: Laura Selbmann; co-PI: Jason E. Stajich) supported by 54
the Department of Energy's Joint Genome Institute (DOE-JGI), to examine biodiversity, 55 ecological function and potential stress response strategies of all community members. 56
A total of high-quality 3,817,654,184 with a mean of 212,091,899 reads per sample, were 57 generated, resulting in a total of more than 10 million of contigs, with a mean GC content of 58 58.4±3.2 (mean±SD). A total of 21,647,468 genes were predicted of which 9,264,712 with 59 predicted protein products and 2,943,494 assigned to enzymes. Classification of protein 60 content of the samples into the 24 COGs and 44 KEGG functional categories revealed 61 remarkable homogeneity in gene functional categories among sampled sites at different 62 environmental conditions. 63
Prokaryotic reads included 21 bacterial phyla, among which Cyanobacteria/Chloroplast (20 up 64 80%), Actinobacteria (10 up 60%), and Proteobacteria (5 up 35%) were the most abundant, 65 while archaea were represented by Thaumarchaeota alone (~0.05% of reads). 66
Eukaryotic reads, based on 18S, were dominated by green algae, Chloroplastida, represented 67 mostly by phylum Chlorophyta and 7 classes, among which Coleochaetophyceae (27-50%) and 68 Trebouxiophyceae (7-40%) were predominant. The ITS dataset indicated Ascomycota as the 69 most abundant fungal group, outweighing other groups such as Basidiomycota which 70
represented a small fraction of the total sequences. 71
Future studies will be required to examine the mechanisms and pathways necessary for life to 72 adapt and evolve in the extremes and to reconstruct the eukaryotic and prokaryotic genomes 73 from these environmental samples to give important insights on functional roles for the most 74 abundant ones that might perform key ecological processes in these ecosystems. 75
Predicting how the function, biodiversity, and stress adaptation will respond to different 76 environmental pressures will give insights for predicting and monitoring the effects of global 77
change. Monitoring and predicting on the effects on these border ecosystems, which are 78 tremendously resistant but very susceptible to any perturbations, is critical as they have little 79 to no possibility of recovery once disturbed beyond the narrow range of adaptation 4,6 . 80
Investigations of the pristine Antarctic environment will contribute to understand scenarios 81
for early evolution of life on Earth and may provide insights into the extremes at which life can 82 still persist, informing models of habitability of putative extra-terrestrial environments. 83 84 85
Methods

86
Sampling design 87 Victoria Land is a region of Continental Antarctica which fronts the western side of the Ross 88
Sea and the Ross Ice Shelf; this land, positioned between the Polar Plateau and the coast and 89 exposed to a wide spectrum of climatic extremes, including temperature and precipitation 90 regimes, covers a latitudinal gradient of 8° Trimmed, screened, paired-end reads were read corrected using bfc 10 v.r181 with parameters 119
"-1 -s 10g -k 21 -t 10." Reads lacking mate pairs after trimming and quality control were also 120 removed. The trimmed, corrected reads in FASTA format were assembled with SPAdes 11 121 v3.12.0 with the parameters "-m 2000 -o spades3 --only-assembler -k 33,55,77,99,127 --meta 122 -t 32". The entire filtered sequence read set was mapped to the final assembly and coverage 123 information calculated using BBMap v38.25 with default parameters and 124
"ambiguous=random". The version of the processing pipeline is jgi_meta_run.py v2.0. procedure discarded reads that contained 4 or more "N" bases, had an average quality score 165 across the read less than 3 or had a minimum length <= 51 bp or 33% of the full read length. 166
Code Availability
167
No custom code was used to generate or process these data. 
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